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One of few examples found on the web is US
company NTE, which offers Ge complementary
transistors for making mixers for radios, etc.
Thanks to EBay older transistors are still avail-
able to hobbyists and so on. 
This is a good thing, because they have found
a new niche - distortion pedals for guitars! A
recent purchase was a guitar ‘Fuzz Box.’
Surprisingly, this brought together the old and
new in electronics. Makers of such units
favour Ge transistors over silicon for the ‘qual-
ity’ of the distortion of the guitar sound. Plus
a gleaming UHB blue LED helps the guitarist
locate the foot-operated box while on a 
darkened stage.
On a more serious note, to confirm that Ge is
still important, IBM Microelectronics’ latest
130nm generation of its SiGe foundry runs at
200GHz, double that of its 180nm product. It is
targeting emerging markets, such as automo-
bile radars and Wi-Fi wireless PANs and so on.
Of course, germanium has other applications
notably in solar cell manufacture, fibre-and IR-
optics. This demand for Ge materials provides
a good business for source material and wafer
makers worldwide. Detectors seem to be the
most interesting application for Ge discrete
devices today. These are basically single or
arrays of Ge diodes found in spectrometers,
etc. For example, the cryocooled Ge detectors
for gamma-ray spectroscopy on board the
Japanese lunar polar orbiter SELENE. In anoth-
er example, the EUROBALL project is prototyp-
ing a new generation of higher performance
Ge-based gamma-ray detector arrays. This is
helping NASA’s probe, Mars Odyssey investi-
gate hydrogen in underground ice. Terrestrial
applications include ‘GERDA’ the GERmanium
Detector Array used to search for sub-atomic
particles at LNGS in Italy**. 
One interesting paper deals with FET optimisa-
tion by Ge passivation (B. De Jaeger et al,
Microelectronic Engineering, Vol. 80, pp 26-29)
in a collaboration between KU Leuven, IMEC
and UMICORE in Belgium and SOITEC and
CEA/LETI in France. Viable Ge MOSFETs must
have good surface passivation technique prior
to high-k dielectric deposition. In this work, the
group optimised a thin Si epilayer and Ge deep
sub-micron n- and p-FET devices yielded prom-
ising device characteristics.
Moreover, this development uses another twist
in the technology: Ge-on-insulator (GOI) wafers
from an earlier collaboration. They comprise a
200nm thick Ge layer, but otherwise a silicon-
like process flow is used to fabricate the
devices. Ge deep sub-micron n- and p-FETs 
fabricated with four monolayers of Si, demon-
strate the potential of this passivation tech-
nique to achieve the required lower interface
state density and higher carrier mobility.
Finally, all of these examples would of course
not be possible were it not for Jack Kilby and
his collaborators. Sadly he died recently, but
he would be pleased to see that a half century
on his favoured material, germanium still has
a place in the microelectronics industry. From
down-to-earth applications such as guitar
pedals to the exploration of outer space, ger-
manium still has a contribution to make. 
*For those interested in how Ge transistors were
made and where it comes from there is an excel-
lent illustrated article online at: http://
www.thevalvepage.com/trans/manufac/manu-
fac1.htm, amongst various natural sources Ge is
obtained from the flue dust produced by burning
Northumbrian coal, which contains about 2% Ge.
** A paper on GERDA can be found here:
http://www.mpi-hd.mpg.de/ge76
/proposal_21sept.pdf
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Germanium phoenix
The earliest transistors were germanium
based*. Soon enough silicon was made
viable and germanium’s long decline began.
Few suppliers are now making Ge 
transistors, so small is the demand.
Nevertheless, Ge still has a place, not only
in SiGe but also for some very specialised
detectors that enjoy a niche market.
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